Introduction: Our study reviewed the empirical evidence on the utilization of health care services by migrants in Europe, and on differences in health service utilization between migrants and non-migrants across European countries.
Introduction
In 2015,~53.8 million migrants were estimated to live in the European Union (EU), amounting to 10.4% of its population. 1 A migrant is defined by
Eurostat as a person who lives temporarily or permanently outside of his/her country of origin. 1 Of the total number of migrants in the EU, 34.3 million were born outside the EU-28, and 18.5 million were born in an EU member state different from the one in which they lived. 1 One of the biggest challenges migrants face in their host countries is to obtain access to health services. 2 Although the human right to health has been set out in the 1948 Constitution of the World Health Organization (WHO), as well as in subsequent international legal documents, in practice migrants often face formal and informal barriers in accessing health services. This includes legal and administrative hurdles but also a failure of some health systems to accommodate diversity and provide information to migrants on how the system works. 3 In all these respects, countries in Europe display substantial variability. Beliefs about the need for health services, based on migrants' experience in their country of origin, might also affect their pattern of health service utilization. Against this background and the growing number of migrants in Europe, the utilization of health services by migrants has become an important topic of interest. Does the utilization of health care services by migrants in Europe differ from that of nonmigrants? This question has been addressed by a number of studies, including a systematic literature review by Norredam et al. 4 This previous systematic review focussed on the utilization of somatic health care services in Europe and concluded that, for those countries for which information was available, migrants and non-migrants showed disparities in terms of utilization. However, across countries there was a diverging picture, with indecisive conclusions on health care utilization by migrants, as well as difficulties in comparing findings across countries.
Our new systematic review aimed to scrutinize whether utilization patterns have changed in the years since 2009. It thus complements the previous systematic review, which covered the period from 1999 to 2009.
Methods
We conducted the literature search in April 2016. The objective was to find articles that were: (i) published in English, (ii) concerned with humans, (iii) covering subjects which were at least 19 years old and (iv) were published in 2009 or later. Relevant publications were identified by searching the databases Medline, Embase and Cinahl. We also checked the reference lists of articles that met the inclusion criteria. The review was performed in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. 5 A librarian was consulted to review the search strategy. Our inclusion criteria were similar to those used by the previous study. 4 Articles were included when reported to be original, peer reviewed and based on quantitative studies. We included articles published since 2009 in English. Only studies conducted in EU-28 and European Free Trade countries were taken into consideration. Furthermore, only adult utilization of screening, general practitioners (GPs), hospitalization, outpatient specialist doctors and accident and emergency (A&E) services were included. Relevant articles had to clearly indicate that the migrants and non-migrants considered were residing in the same country and that nonmigrants were serving as the reference group. We excluded studies related to specific conditions, e.g. maternal health, diseases such as HIV or hepatitis, specific parts of the health system (dental care or physiotherapy) or the use of pharmaceuticals. We also excluded articles related to treatment adherence, outcomes or the stage of diagnosis, since the focus was on the utilization of services and not on their follow-up. We further excluded studies on asylum-seekers or undocumented migrants because of their special legal situation and the welldocumented barriers in health service utilization they face, which make comparisons with nonmigrants difficult. Finally, we excluded articles only focusing on mental health services, as well as articles covering age groups below 19 years. The initial search was conducted in Medline and included the following Mesh and free text search terms with truncations which were connected with the Boolean operators OR and AND:
The search was then extended to cover the EMBASE and CINAHL databases.
Based on the pre-defined inclusion and exclusion criteria, the lead author made the initial selection of articles based on title and abstract, while two coauthors selected articles independently. Studies were included when all three researchers agreed that relevant inclusion criteria were met. This was then followed by a full text scan. Moreover, the reference lists of included studies were checked to identify additional relevant studies that meet the inclusion criteria. Relevant information was extracted and synthesized based on the method of qualitative content analysis.
The quality of included articles was assessed using a standardized quality assessment tool. 6 The quality of our systematic review was ensured using the PRISMA 2009 checklist 5 (Supplementary data, Appendix 1).
Results
The literature search resulted in a total of 2041 articles (354 in Medline, 1590 in EMBASE and 97 in CINAHL), as shown in Figure 1 . In total, 39 articles were included in the final selection. Characteristics of the included studies are presented in Table 1 . The included studies were conducted in Spain (n = 14), Norway (n = 7), Denmark (n = 4), the Netherlands (n = 4), Italy (n = 3), Sweden (n = 2), Germany (n = 2), Greece (n = 1), the Czech Republic (n = 1) and one study reported a multi-country analysis (n = 1). Topicwise, 16 studies provided information on the utilization of GP services, 14 studies covered screening and 13 studies examined the use of A&E services, while hospitalization and outpatient specialist services were covered in 10 studies each. However, several articles covered more than one topic.
The migrant population samples used in the different studies vary from only 21 to as much as 445 547 migrants; 7 articles report a sample size of up to 1000 migrants, 30 articles report a sample size of more than 1000 migrants and 2 articles do not specify the sample size at all. Information on migrants' place of birth was given as either the country of birth (n = 13), region of birth (n = 16) or a combination of both (n = 2). Moreover, eight studies did not provide any information on migrants' place of birth. The majority of the studies (n = 32) did not give any information on the reason for migration (e.g. family reunification or labour migration).
Studies used both registry data (n = 21) and survey data (n = 17) as a source of information, and one study used a combination of both. More than half of all studies (56%) were carried out at the national level, 16 studies were undertaken at the regional or local level and 1 study did not specify its geographic coverage.
Most study designs were cross-sectional (n = 29), while a few were registry-studies (n = 4). Retrospective observational, cohort studies or feasibility studies were less commonly used. Defined adjustments, such as for age, gender or socioeconomic status, were found in 85% of all studies; some studies (n = 6) did not have health care utilization by migrants as their primary focus, but instead covered a broader sample of the population and included migrant status only as one indicator among many.
The articles included in the review and their key findings are presented in Supplementary data, Appendix 2, based on the type of service utilized. A summary of the main findings is given in Table 2 .
GP services
Data on GP service utilization show a diverging picture between studies and countries. Almost half of the studies on GP services indicate that the number of GP visits is higher among migrants compared with the native population. [7] [8] [9] [10] [11] [12] [13] Some studies in Spain and Norway found that migrants attend GP practices more frequently, especially migrants from low-income countries. 8, [12] [13] [14] In Spain, patients from Maghreb, the rest of Africa and Latin American countries are reported to request GP consultations more frequently than natives once migrants had visited the GP for the first time. 10 In contrast, fewer GP visits by migrants compared with natives were found in several studies in Spain, the Netherlands, Norway and the Czech Republic, [15] [16] [17] [18] [19] [20] although these studies do not discuss whether migrants might bypass GP services and directly use hospital care. Two studies, from Italy and Spain, report no substantive difference in GP service use between migrants and non-migrants. 22, 23 A number of reasons are given in the studies for higher or lower utilization of GP services. A few studies in Spain and Norway suggest that migrants had a better self-reported health status than natives, 17, 18 due to the so-called 'healthy migrant effect', 21 with a resulting lower need for GP services. In contrast, potential organizational barriers or cultural factors were reported to hinder the proper utilization of GP services in the Czech Republic, Spain and Norway. 16, 18, 20 A study from Spain points to existing inequities in seeking initial contact with a GP. 15 In a Dutch study, lower use of GP services has been found in the migrant population from the Moluccan island of Indonesia, which has been attributed to low health literacy in this group. 19 As regards reasons for higher utilization of GP services, a German study mentions difficulties in accessing secondary care by migrants due to lower socio-economic status, education or household income, with a resulting higher use of primary care in the form of GP visits.
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Hospitalization
Findings on hospitalization are mixed. Some studies, from Spain, Norway, Germany and Italy, found that most migrant groups have a higher utilization of hospital services than natives. 7, 11, 15, 24, 25 A study from the Netherlands indicates that, for age groups >45 years, there was a 24% higher chance for Turkish and an 11% higher chance for Surinamese patients to be hospitalized in an unplanned readmission than for natives. 25 In a study in Italy, migrants from Morocco, Turkey, the Antilles and Surinam who were hospitalized were found to have, on average, a longer length of stay of at least 3 days, which might be partly explained by socioeconomic indicators. 24 Two studies, in the Czech Republic and Spain, 16, 26 show opposing findings. The Czech study indicates lower hospitalization rates for migrants from Ukraine and attributes this to potential organizational barriers, especially for holders of long-term visas (as opposed to permanent visas). 16 The differences in migrant and non-migrant hospitalization are not found to be statistically significant in neither of these two studies.
Outpatient specialist services
Only three studies, from Denmark, Spain and Norway, present data indicating a higher utilization of outpatient specialist services by migrants compared with natives. 7, 10, 27 In Denmark, Neergaard et al. found that being a migrant is a positive predictor for the utilization of specialist care. 27 In this study, migration was just one adjusted indicator among many others. The study from Norway suggests that migrants might have adequate knowledge of health services and how to use them, and that this might explain the higher numbers in the utilization of outpatient specialist services. 7 Twice as many studies, from Spain, the Czech Republic, Italy and Germany, indicate the opposite, namely a much lower utilization of outpatient specialist services by migrants compared with natives.
11,15-17,22,23 They attribute this to barriers for migrants in accessing specialized care in these countries. Barriers can either be organizational, 16 linked to a failure to accommodate cultural diversity 11 or lacking access to health care. 17 One Italian study found even lower consultations with specialists when using a telephone system, due to potential language barriers. 23 Hernandez et al. explain the low utilization of outpatient specialist services among migrants with the higher use of emergency services as a substitute for specialized care. 15 One study in Spain shows no difference in utilization of specialist services between migrants and nonmigrants. 8 Another Spanish study, on visits to a specialist by women and men, found that male migrants had less frequent visits to specialists than natives. 22 
A&E services
Results on A&E services show a higher utilization by migrants than by non-migrants in most countries for which data were available. As reported in Italy and Spain, 15, 23 A&E services can provide a substitute for hospital services, as it is easier to access these services. Studies in Spain and Norway describe that, apart from easier access, the lack of knowledge of the correct use of emergency services also contributes to their overutilization, especially where language barriers exist. 28, 29 In Italy, poorer health, lower socio-economic status or a less healthy diet was found to be predisposing factors for migrants to use A&E services more frequently than natives. 2 Lower A&E visits among migrants were reported in the Czech Republic, which was attributed to organizational barriers. 16 In Norway, both higher and lower utilization rates among migrants were found. The registry-based study of Sandvick et al. 40 states that immigrants in Norway used A&E services less than natives. In contrast, the study by Ruud et al. found that migrants, especially those from Sweden, Pakistan and Somalia, report more visits to A&E services than non-migrants (P < 0.001). 28 In Spain, two studies did not detect any significant differences in utilization of A&E services between migrants and non-migrants.
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Screening
Findings on screening show the clearest results from all health service categories considered, with analysed screening procedures ranging from breast cancer screening (mammography), cervical cancer screening (cervical cytology), abdominal aortic aneurysm screening, to colorectal cancer screening.
All studies, [31] [32] [33] [34] 37, [42] [43] [44] [45] [46] [47] [48] [49] except for one in Germany, 30 indicate a significantly lower utilization of screening services among migrants compared with natives. The German study, which found higher, not lower, participation of Turkish migrants in breast cancer screening programmes, emphasizes that these findings are unexpected and not consistent with other European results. 30 All other studies, [31] [32] [33] [34] 37, [42] [43] [44] [45] [46] [47] [48] [49] from Spain, Sweden, Germany, Denmark, Greece and the Netherlands, describe a significantly lower participation in screening services by migrants.
In a study on cervical cancer screening in Spain, for example, coverage of second-round screening (inviting participants with an initial negative result to an additional screening after a pre-defined time interval of several years) for migrant women was only 43.1%, compared with 50.7% in natives. 34 Frederiksen et al. report that participation in colorectal cancer screening was almost half as frequent in migrants compared with native Danes. 49 A number of reasons are given as potential explanations for low screening update among migrants, including lack of education concerning adequate screening practices and even lack of screening tests for migrants. [31] [32] [33] Other factors identified include low socio-economic status, lack of health insurance as well as socio-demographic or linguistic problems.
Results of the quality check
We assessed the quality of included studies using a standardized quality assessment tool from the National Heart, Lung and Blood Institute (NHLBI). 6 The outcomes of the quality rankings in the assessment tool are pre-defined as 'good', 'fair' or 'poor'. After assessing all studies (n = 39) with the 14-item questionnaire, only 9 studies 10, 11, 14, 19, [26] [27] [28] 30, 34 achieved scores which were associated with a 'fair' to 'good' quality rating, based on the guidance provided by NHLBI, while the remaining 30 studies received a 'good' ranking. Those 9 studies fail to provide clear definitions of dependent and independent variables, as well as of exposure measurements. The 30 other studies provided clear information about the items on the checklist, such as sample size, clearly stated research objectives, participation rate or study selection. As the majority of scores for the quality assessment were ranked as 'good' and a few with 'fair' quality, all 39 studies were included in the results section and to draw conclusions.
Discussion
The studies identified through our systematic review present, for most countries, either higher or lower utilization patterns among migrants, depending on the type of health service used. The picture is most diverse with regard to the utilization of GP services, where migrants where found to have higher utilization rates than non-migrants in some studies and countries and lower rates in others. For hospitalization and A&E services, migrants exhibit a longer length of stay and a higher number of visits than non-migrants in most studies and countries. In terms of outpatient specialized care, the nonmigrant group is found to use services more often than migrants, although the opposite is also reported. The clearest results emerge with regard to screening. All articles examining the utilization of screening services by migrants compared with nonmigrants, except for one, 30 found a significantly lower participation by the migrant population. The generally lower use of non-urgent outpatient specialist services and in particular of screening services by migrants indicates the existence of barriers in accessing these services. These could be the result of several factors, including organizational issues, language barriers, lacking health literacy, lacking knowledge about the availability and benefits of services, and a failure to accommodate cultural differences. 10, 16 However, higher use of non-urgent outpatient specialist services by migrants is also reported in some articles. Reasons for this could include migrants' experience in their countries of origin, where primary care may be of poor quality, gatekeeping systems non-existing and specialist services accessed directly. However, in the new host countries, where GPs act as a gatekeeper between the patient and the specialist (like in the Netherlands), a specialist doctor cannot be approached directly by the patient, unless the patients pay an additional fee. 35 In this case, migrants who avoid GP services might either not visit a specialist at all or try to use specialized emergency care if provided free of charge. This can be an explanation for the lower use of specialist visits in some countries. 35 Thus, the differences in GP gate-keeping and co-payment obligations across countries could result in different health care use of specialized care by migrants. However, it is difficult to draw firm conclusions on this issue because many studies of the use of specialist services do not discuss the possible bypassing of GP services.
Although studies on the utilization of outpatient specialist services point in different directions, they identify similar reasons for different utilization patterns, be they higher or lower. Challenges include complex organizational tasks such as a high amount of paperwork or coordination of appointments with work obligations, multiple visits by migrants to regional administrations which could be very time consuming, as well as lack of health insurance or ability to pay. The lack of interpreters might also hinder migrants to adequately present their health issues and telephone consultations could be impossible if the language gap is too wide. 23, 28, 37 Several articles also mention that migrants do not recognize a disease 19 or fail to use services due to fear, time pressure or lacking knowledge on potential risks to their health. 38 A&E services and inpatient hospital services tend to be more frequently used by migrants in most of the countries for which data are available. Possible reasons include a worse health status and a lower utilization of primary care (see above). However, it could also indicate that migrants bypass GP services and access A&E services and hospitals directly. This is viewed by some as an overutilization of services, resulting in higher costs when compared with accessing primary care. 2, 28, 29 Several studies in Germany suggest that cultural differences or different health behaviours 7, 11 could lead to an increased disease prevalence among migrants or a longer duration of untreated illness, which worsens the severity of conditions and results in longer hospitalizations. 24 The generally higher utilization of A&E services by migrants, however, could also be due to the fact that some European countries provide emergency care free of charge (without any type of co-payment for the patient), which makes these services more affordable. 36, 39 As mentioned above, if migrants bypass GP services but cannot access non-urgent specialist services because they need a GP referral or have to pay, they might try to obtain specialist care through A&E departments if provided free of charge. Although this explanation is plausible, it is not well supported by the studies reviewed, as they do not explicitly account for possible GP bypass by migrants. Nevertheless, Greece, Italy and Spain do not have any kind of copayment schemes for emergency care and 18 studies included in this review that show a higher use of emergency care by migrants are from these three countries.
As mentioned above, this systematic review was designed based on the previous review on this topic by Norredam et al. 4 The findings of the two reviews show some similarities and differences. The original study by Norredam et al. 4 included 21 articles in the review, whereas this study identified 39 relevant articles for inclusion. Our study took findings from nine different European countries into account, whereas the original review only gathered data from six countries. The majority of articles in our study were conducted in Spain (36%), whereas in the original study by Norredam et al. 4 articles from Spain accounted for only 10%. The original review had the most articles from the UK and the Netherlands (each 29%), whereas our review could not identify any article about the UK and only 10% of articles were concerned with the Netherlands. However, it is clear that available data are still limited, as the number of countries covered is still small. The findings from the two reviews also differ. Whereas more GP contacts by migrants were reported by Norredam et al., 4 our review shows a much more diverse picture. With regard to outpatient specialist services, the same or higher levels of utilization by migrants were found by Norredam et al., 4 while our review indicates both lower and higher utilization, depending on country and study. Utilization of A&E services was found by the previous review 4 to be lower, equal or higher; in contrast, our review shows a generally higher use of those services by migrants. For hospitalizations and screening, the results of the two reviews are similar, both indicating a higher use of hospitalizations among migrants and a lower use of screening services. The comparability on an European basis is hindered in both reviews by the lack of common definitions of migrants. In contrast to the previous review, however, our work found a strong emphasis in the reviewed studies on political recommendations to implement policies and practices to reduce barriers and gaps between migrants and nonmigrants.
Limitations of the included studies
As mentioned with regard to the quality of the included studies (see 'Results' section), the available evidence we could identify has important limitations. One of the fundamental challenges is that migrants are not defined in the same manner in all of the included studies, diminishing their comparability. Norredam et al. already suggested the introduction of a common glossary for future European comparisons. 4 Migrants' geographical origin is presented in many cases very broadly, i.e. mentioning whole continents as origin or even just regions such as low-or high-income countries, implying a threat of generalizations from the migrant sample. As some studies are using geographical regions rather than countries of origin, important information on variation in origin will be lost and results can remain quite broad. Included studies also differed vastly in terms of sample size. While most studies used samples of more than 1000 individuals, almost 20% of studies relied on smaller samples, resulting in a lack of statistical power, as the probability of finding a statistically significant difference between migrants and nonmigrants increases with a larger sample. In order to draw conclusions about migration processes and history, it would also be helpful to have information on the type of migration, such as labour migration, family reunification, study or forced versus voluntary migration. Yet, the motivation behind the migration process was not clearly described in 82% of articles reviewed. Three-quarters of the studies use a crosssectional design from which they draw their data, which triggers the question of how representative the results of such a snapshot are.
Limitations of our search strategy
Arguably, this study ignores potentially important research that was published in languages other than English. Publications before 2009 were not included, since the previous systematic review covered the period 1999-2009. 4 The present review only focussed on the utilization of somatic health services, excluding studies on mental health services. Literature not published in scientific journals (e.g. published by government agencies or private foundations) was also not included in the review, as we confined our search to articles indexed in Embase, Medline or Cinhal. Future studies should aim to fill these gaps, with systematic reviews on mental health care utilization by migrants when compared with non-migrants, as well as reviews of health care utilization by children.
Conclusion
This article presents the findings of a systematic review of recent empirical evidence on the differences in utilization of health care services between migrants and non-migrants. Keeping in mind the substantial differences between countries and the limited evidence base from which to draw conclusions, the review suggests that migrants and non-migrants in Europe do not systematically differ in their utilization of GP services. Yet, for most of those countries for which evidence is available, migrants were more likely to use A&E services, and are more often hospitalized than natives. In contrast, non-migrants use screening services and specialized care more frequently than migrants, suggesting inequitable access of migrants to preventive health services. However, an Europe-wide comparison is, due to a lack of data and the limited comparability of studies, not possible. Nevertheless, contrary to previous systematic reviews, 4 the results paint a clearer picture with regard to the types of health services in which utilization differs between the two groups and where barriers might exist in specific countries. However, from a public health perspective, a deeper understanding of these barriers is crucial to minimize differences and provide equal access to health care services for all inhabitants.
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